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(54) PICTURE READER 

(57)Abstract: 

PURPOSE: To improve the read speed of the entire picture by 
switching a picture element read speed (drive frequency) of a 
solidstate image pickup element so as to send invalid picture 
elements faster than valid picture elements. 
CONSTITUTION: A selection means C selects either one of two 
kinds or more of clocks and gives the selected clock to a solid-state 
image pickup element A in response to a switching signal 
representing a valid picture element being an object of use and an 
invalid picture element being an object of not in use within a charge 
storage time of the solid-state image pickup element A. Then the 
clock frequency is changed over to switch the picture read speed of 
the solid-state image pickup element A. Thus, invalid picture 
elements in one line are sent at a picture element read speed as 
fast as possible to reduce the storage time of the solid-state image 
pickup element thereby improving the picture read speed. 
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[Means for Solving the Problems] 

In order to achieve the above-described object, the 
present invention is characterized in that an image reader 
comprises an optical system to focus the light from an 
original illuminated by a light source, and a solid image 
pickup element to convert the focused optical image into the 
electric signal, and further comprises a clock generation 
means to generate two or more kinds of image reading clocks 
of different image reading speeds, and a selection means 
which uniquely selects any one of the two or more kinds of 
and supplies it to the solid image pickup element according 
to the switch signal to indicate the valid pixel to be used 
and the invalid pixel not to be used within the charge 
accumulation time of the solid image pickup element. 

An embodiment of the present invention comprises a 
setting means to set the time width of switching the pixel 
reading speed within the accumulation time of the solid 
image pickup element, a switch signal generation means to 
generate the switch signal based on the setting of the 
setting means, an amplification ratio variable means capable 
of variably setting the amplification ratio based on the 
time width of switching the pixel reading speed set by the 
setting means, and an amplifier to amplify the output signal 
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of the solid 
ratio set by 



image pickup element with the amplification 
the amplification ratio variable means. 



[Operation] 

(I) In the present invention, invalid pixels in one line can 
be transmitted at a pixel reading speed as high as possible 
by preparing two or more kinds of pixel reading speeds, and 
switching the pixel reading speed of a solid image pickup 
device during the accumulation time of one line of the solid 
image pickup element, and the accumulation time of the solid 
image pickup device can be shortened thereby. 



(II) Further, in the present invention, pixels other than 
the valid pixels are transmitted at a high speed by 
providing a means to set the time width at the valid pixel 
reading speed to be switched during the accumulation time of 
one line to be an arbitrary value, and the throughput of the 
entire image reader can be improved. 



(Ill) Still further, changes of the output signal of the 
solid image pickup element can be corrected by the change of 
the accumulation time by providing an amplifier capable of 
varying the amplification degree in an interlocking manner 
with the width of the valid pixel. 
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(2) First embodiment 



Fig. 2 shows the circuit configuration of an image 
reader according to an embodiment of the present invention. 
In the figure, reference numeral 101 denotes a CCD (Charge 
Coupled Device) as a solid which receives the reflected 
light from an original illuminated by an illumination light 
source (the transmitted light in a case where the original 
is not paper but a microfilm) via a focusing optical system 
and converts the light into the electric signal. The CCD 
101 is also referred to as a CCD line sensor or a CCD array 
or a CCD image sensor. Reference numeral 102 denotes a 
variable amplifier to amplify the analog output signal 
obtained from the CCD 101, and reference numeral 103 denotes 
an A/D (Analog/Digital) converter to convert the analog 
signal output from the variable amplifier 102 into the 
digital signal. 

Reference numeral 104 denotes a selector which is also 
used for a CCD driver to uniquely select the valid pixel 
clock 1 and the invalid pixel clock 2 according to the 
below-described switch signal, and reference numeral 105 
denotes a clock generation circuit to generate the valid 
pixel clock 1 and the invalid pixel clock 2. 

Reference numeral 106 denotes an image processing 
circuit to perform the predetermined image processing to the 
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digital signal obtained from the above-described A/D 
converter 103, for example, shading correction and y 
correction, or the concentration adjustment or the like. 
Reference numeral 107 denotes a CPU (Central Processing 
Unit) to perform the control of the entire device, which is 
a microprocessor having a ROM (Random Access Memory) or the 
like to store a program of the control procedure in advance 
as shown in Fig. 8 built therein. 

Reference numeral 108 denotes a switch signal generator 
to generate the switch signal to be supplied to the selector 
104, which arbitrarily sets the time width (the pulse width) 
of the switch signal by the command signal of the CPU 107. 
Reference numeral 109 denotes an interface (I/F) circuit, 
which transmits the signal between an external device and 
the image processing circuit 106 and the CPU 107. 

Fig. 3 shows the timing of the output clock of the 
selector 104 in Fig. 2. 

As shown in the figure, the selector 104 selectively 
outputs the invalid pixel clock 2 of the relatively short 
pulse width to the output clocks O iA/ B , 0 2 a, b and RS during 
the L (low level) period in which the switch signal supplied 
from the switch signal generator 108 indicates the invalid 
pixel section, and selectively outputs the valid pixel clock 
1 of the relatively long pulse width to the output clocks 0 1A , 
Br ( 3 ) 2a, b and RS during the H (high level) period in which the 
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switch signal indicates the valid pixel section. As 
described above, in comparison with the conventional 
technology in which the CCD is read and controlled with all 
the pulse width of the valid pixel clock to the invalid 
pixel, the invalid pixel in one line can be transmitted at 
the reading speed as high as possible, much rapidly than the 
valid pixel. Thus, the accumulation time of the solid image 
pickup element can be considerably shortened, and the 
throughput of the entire image reader can be improved. 
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FIG . 2 



BLOCK DIAGRAM OF CIRCUIT CONFIGURATION ACCORDING TO 
EMBODIMENT 

102 VARIABLE AMPLIFIER 

103 A/D CONVERTER 

104 SELECTOR 

105 CLOCK GENERATOR 

106 IMAGE PROCESSING CIRCUIT 
108 SWITCH SIGNAL GENERATOR 

(1) CLOCK 

(2) VALID PIXEL 

(3) CLOCK 1 

(4) INVALID PIXEL 

(5) CLOCK 2 

(6) SWITCH SIGNAL 

FIG. 3 

TIMING DIAGRAM OF OUTPUT CLOCK OF SELECTOR ACCORDING TO 
EMBODIMENT 

(1) INVALID PIXEL 

(2) CLOCK 2 
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(3) SWITCH SIGNAL 

(4) VALID PIXEL 

(5) CLOCK 1 

(6) INVALID PIXEL 

(7) CLOCK 2 

(8) CCD CLOCK 



